US006024983A

L]
United States Patent [ (1] Patent Number: 6,024,983
Tice et al. [45] Date of Patent: *Feb. 15, 2000
[54] COMPOSITION FOR DELIVERING 4,428,926  1/1984 Keith ...ccccovevrivveuerennveveiennene 424/473
BIOACTIVE AGENTS FOR IMMUNE 4,434,153  2/1984 Urquhart et al. ... 424/469
RESPONSE AND ITS PREPARATION 4,439,199  3/1984 Amk.raut et al. . ... 604/894
4,455,142  6/1984 Martins et al. .. .. 604/890
[75] InVentOrS: ThOmaS R. Tice; Richard M. Gilley, 4,479,911 10/1984 FOIlg ........................................ 264/46
John H. Eldridge; Jay K. Staas, all of 4,484,923 11/1984 Amkraut et al. ......ccecvveereennene 604/894
.. h Al ? ) ? 4,524,060 6/1985 Mughal et al. .. ... 424/459
Birmingham, Ala. 4,525,339  6/1985 Behl et al. ....... ... 424/459
) ) 4,526,938 771985 Churchill et al. ... 525/415
[73] A551gnees: Southern Research Instltute; The Uab 4,530,840 7/1985 Tice et al. .... .. 514/179
Research Foundation, both of 4,542,025  9/1985 Tice et al. woveeeveeeeeeeeerceerren. 424/78
Birmingham, Ala. 4,559,303 12/1985 Aotani et al. ...ccoceeveeveeereennens 435/180
4,585,651  4/1986 Beck et al. ..cocevervveienveniennenen 424/88
[ * ] Notice: This patent is Subject to a terminal dis- 4,590,170 5/1986 AklyOShl et al. ... 436/533
claimer. 4,610,870  9/1986 Jain et al. ........ . 4247465
4,613,500 9/1986 Suzuki et al. ...occevererrirniernenen. 424/85
4,650,769 371987 Kakimi et al. «oeroovorvreevreoeennens 436/533
[21] Appl. No.: 08/116,802
] (List continued on next page.)
[22] Filed: Sep. 7, 1993
FOREIGN PATENT DOCUMENTS
Related U.S. Application Data 0523028 10/1979 Australia .
[63] Continuation of application No. 07/629,138, Dec. 18, 1990, 0526326 7/1980  Australia .
L PE . S 7 31088/84  1/1985 Australia .
abandoned, which is a continuation-in-part of application 13700/88 10/1988  Australi
No. 07/325,193, Mar. 16, 1989, abandoned, which is a / / ustralia .
continuation-in-part of application No. 07/169,973, Mar. 18, 1023266 12/1977  Canada .
1988, Pat. No. 5,075,109, which is a continuation-in-part of 1176565 10/1984  Canada .
application No. 06/923,159, Oct. 24, 1986, abandoned. 0058 481  8/1982 European Pat. Off.
0126537 11/1984 European Pat. Off.
[51] Int. Cl.7 .......................... A61K 9/52, A61K 39/085, 0130162 1/1985 European Pat. Off.
A61K 39/12; A61K 39/39 0142192 5/1985 European Pat. Off.
[52] US.ClL ... 424/501; 424/237.1; 424/256.1; 0213303  3/1987 European Pat. Off.
424/497; 424/499; 424/810; 428/402.21; 0266119 5/1988  Furopean Pat. Off.
428/402.24; 514/885; 514/889; 514/958; 0286847 10/1988  European Pat. Off.
292 710 11/1988 European Pat. Off.
>14/963 2287216  6/1976 F
. . rance .
[58] Field of Search 428/402.21, 402.24; 96726/77 8/1977 Japan .
424/237.1, 256.1, 434, 439, 497, 499, 810, 2160312 12/1985 United Kingdom .
501; 5147885, 889, 958; 530/403 2160312A 12/1985 United Kingdom .
WO 84/00294  2/1984 WIPO .
[56] References Cited WO 87/03197 6/1987 WIPO .
WO 87/06129 10/1987 WIPO .
U.S. PATENT DOCUMENTS WO 88/01165 2/1988 WIPO .
WO 88/01213  2/1988 WIPO .
2,738,303  3/1956 Blythe ....cccovvivivviiiiiiiiiins 424/458 WO 88/09163 12/1988 WIPO .
3,474,777 10/1969 Figge et al. ...ccoovvvviiiinnnn. 424/489 X WO 89/08449  9/1989 WIPO .
3,823,228  7/1974 Ferris et al. .oceveevvenereeeenenns 424/494
3,887,699 6/1975 Yolles ... 424/477 OTHER PUBLICATIONS
3,959,457 5/1976 Speaker et al. ... 424/1.25 .
4,021,364 5/1977 Speiser et al. ..ccoreernrrnrne 428/402.2  Black et al., Immunogenicity of Ty21a Attenuated Salmo-
4,107,288  8/1978 Oppenheim et al. v 424/499 nella Typhi Given With Sodium Bicarbonate or in
4,123,519 10/1978 Tribble et al. ..... ... 424/88 Enteric—Coated Capsules, Dev. Biol. Stand., vol. 53, pp.
4,148,876  4/1979 Almeida et al. .. ... 424/89 9-14 (1984).
4,152,413  5/1979 Goodnow ....... . 424/494
4,152,414  5/1979 Harris et al. . 424/490 (List continued on next page.)
4,152,415  5/1979 Harris et al. .ocoeoeevvevereeveennene 424/494
4,166,800  9/1979 Fong . Primary Examiner—Richard D. Lovering
4,196,188  4/1980 BeSINS .c.oevevevvereeucrnennerenrineeneane 424/455 Attorney, Agent, or Firm—Needle & Rosenberg, P.C.
4,203,968 5/1980 Harris et al. ... 424/92
4,200,507  6/1980 Ogino et al. ... 4116 [57] ABSTRACT
4,269,821 5/1981 Kreuter et al. . . 424/489 - )
4,201,016 9/1981 Nougaret ... . 424/494 A method, and compositions for use therein capable, of
4292298 971981 DAVIS .eeeeeeeeeeerererrerereersreeessenens 424/10 delivering a bioactive agent to an animal entailing the steps
4,298,002 11/1981 Ronel et al. ....cocovvrvinviriininncns 128/260 of encapsulating effective amounts of the agent in a bio-
4,309,405  1/1982 Guley et al. ... . 424/493 compatible excipient to form microcapsules having a size
4,309,406 1/1982 Guley et al. ... - 424/489 less than approximately ten micrometers and administering
jﬂgigﬂggg ‘9‘; iggg Erake: Jr.etal. . Aléiﬁgg effective amounts of the microcapsules to the animal. A
,349, (0} 7( S . . : .
4367217 1/1983 Gruber ct al. . . 4247494 gu;f;‘;lli f;srﬁz?ﬁf is obtained, as well as mucosal and
4,384,975 5/1983 FONE rovovoeoorrerrerersssersrns 427/213.36 Y ¥
4,389,330 6/1983 Tice et al. .cccoeerrereereernennenn 427/213.36
4,428,925  1/1984 Keith .ocooovieeriirireerereereiean 424/472 54 Claims, 2 Drawing Sheets




